Chemical investigation of the root bark of Turraeanthus mannii and the stem of T. longipes resulted in the isolation of two new diterpenes, 13-methyl-labda-8(17)-en-15-oic acid (1) and 13-(hydroxymethyl)-14-hydroxy-ent-labda-8(17)-en-15-oic acid (2), along with two known diterpenes, 19-hydroxy-ent-labda-8(17),13-dien-15,16-olide (3) and 19-acetoxy-ent-labda-8(17),13dien-15,16-olide (4), and the phytosterol, stigmasterol. The structure elucidation of the new compounds has been achieved using spectroscopic techniques.
In this paper we report the isolation and structural elucidation of two new terpenoids (1-2) from the root bark of T. mannii, together with three known compounds, 19-hydroxy-ent-labda-8(17),13-dien-15,16olide (3), 19-acetoxy-ent-labda-8(17),13-dien-15,16olide (4) (Figure 1 ), and stigmasterol, isolated from the stem of T. longipes The structures of compounds 1-2 were elucidated by analysis of their spectroscopic data. The known metabolites were identified by comparison of their NMR and mass spectral data with those in the literature [8] [9] [10] [11] .
Compound 1 was isolated as yellow oil, and its molecular formula C 20 H 34 O 2 was established by analysis of its 13 C NMR ( Table 2 ) and HR-MS data. The 13 C DEPT NMR spectrum showed 20 carbon signals for four methyl, nine methylene and three methine groups, and signals for three quaternary carbons and one acid carbonyl. The 1 H NMR spectrum (Table 1) showed three methyl singlets at δ 0.70, 0.81, 0.89, one methyl doublet at δ 0.87 (3H, J = 7.1 Hz) and an exocyclic methylene group at δ 4.54 and 4.78 indicating a labdane-type diterpenoid [12] [13] [14] [15] . The 13 C NMR spectrum of 1 confirmed the presence of this skeleton by the signals at δ 106.5 and 148.8. The spectrum also presented a signal at δ 179.2 corresponding to an acid function. The acid group was at position 14 based on the HMBC correlation between H-14 (δ 2.50, 2.55) and COOH (δ 179.2). The fourth methyl group was located at position 13, according to the 1 The configuration at C-13 could not be determined. A positive Cotton effect supported the presence of a labdane diterpene, i.e. the configuration at C-9 should be (R) [16] .
The configurations of C-9 and C-10 were determined by correlations observed in the NOESY spectrum between H-1α and H-5, H-9 and H-11', between H-5 and H-3α, H-7α, H-9 and H-18, as well between H-1β and H-6β, H-11 and H-19. Thus compound 1 was characterized as 13-methyl-labda-8(17)-en-15-oic acid.
Compound 2 showed the molecular formula C 20 H 34 O 4 deduced from its (+) EI-HR-MS, 13 C and 13 C DEPT NMR data. The 1 H NMR spectrum of 2 (Table 1) exhibited signals for three methyl groups, a pair of olefinic protons (δ 4.65 and 4.90), two oxymethylene protons at δ 3.60, and one oxymethine proton at δ 4.45. These 1 H NMR data were again characteristic of a labdane diterpene skeleton [12] [13] [14] [15] . The overlapping proton signals in the range δ 1.12 to 2.70 were assigned by COSY and HMBC spectra. The 13 C NMR and DEPT spectra ( H-13. This was in agreement with HMBC and HSQC spectra, as well with the chemical shifts. The methine proton H-14 showed HMBC correlations to C-15 (δ 177.0) and C-16 (δ 63.6). The configuration at C-13 and C-14 could not be determined.
A negative Cotton effect supported again the assumption of an ent-labdane diterpene [16] .The relative stereochemistry was determined on the basis of the NOESY experiment, which showed correlation between H-5 and H-9. Compound 2 was characterized as 13-(hydroxymethyl)-14-hydroxy-ent-labda-8(17)-en-15-oic acid.
Compounds 3 and 4 were isolated as white crystals, mp 150°C and 88°C respectively. The 1 H NMR and 13 C NMR spectral data were identical to those of 19hydroxy-ent-labda-8(17),13-dien-15,16-olide (3), and 19-acetoxy-ent-labda-8(17),13-dien-15,16-olide (4), previously reported in the literature [8] [9] [10] . Compound 3 was reported for the first time in this species. Stigmasterol was identified from literature data [11] .
Experimental

General experimental procedures:
Flash chromatography was performed using silica gel (Macherey Nagel & Co; Düren, Germany; 230-400 mesh). Optical rotations were recorded on a Perkin-Elmer polarimeter. EI-MS were taken on a Finnigan MAT 95 spectrometer (70 eV) with perfluorokerosene as reference substance. ESI-HR-MS were measured on a Bruker FTICR 4.7 T mass spectrometer. NMR spectra were recorded on a Bruker DPX Avance 300 MHz spectrometer.
Thin-layer chromatography was performed using pre-coated Merck F 254 plates and Merck Kieselgel 60 powder. 
Extraction and isolation:
The dried root bark of T. mannii (4 kg) and stem of T. longipes (5 kg), respectively, were extracted with 40 L of MeOH-CH 2 Cl 2 (1:1) at room temperature (2 days twice). After evaporation, 180 g and 200 g of extract were obtained. These extracts were subjected to flash chromatography over silica gel using a n-hexane-EtOAc gradient to afford 6 main fractions each labeled A-F and I-VI.
Fraction A, eluted with n-hexane was further chromatographed on silica gel eluting with n-hexane-EtOAc to give 200 fractions of 50 mL each, which were combined on the basis of their TLC profiles to give 7 main fractions. Fractions A 5 eluted with n-hexane-EtOAc (19:1) precipitated at room temperature to afford stigmasterol (50 mg).
Fraction B, eluted with n-hexane-EtOAc (3:1) was further chromatographed on a silica gel column using nhexane with a gradient of EtOAc to give 150 fractions of 50 mL each. The fractions were combined into 9 main fractions B 1 -B 9 . Fraction B 2 eluted with n-hexane-EtOAc (19:1) was subjected to silica gel CC using nhexane with a gradient of CH 2 Cl 2 to give 80 fractions of 20 mL each. Fractions 65-70 eluted with n-hexane-CH 2 Cl 2 (1:1) gave compound 1 (20 mg). Fraction B 5 , eluted with n-hexane-EtOAc (4:1), was subjected to silica gel column purification using a n-hexane-EtOAc gradient to afford 100 fractions of 20 mL each. Fractions 75-85 eluted with n-hexane-EtOAc (4:1) yielded compound 2 (50 mg).
Fraction II, eluted with n-hexane-EtOAc (3:1) was further chromatographed on a silica gel column to afford 230 fractions of 50 mL each. Fractions 130-140, eluted with n-hexane-EtOAc (17:3) yielded compound 3 (80 mg). Fractions 172-184, eluted with n-hexane-EtOAc (4:1) afforded compound 4 (70 mg).
13-Methyl-labda-8(17)-en-15-oic acid (1) Yellow oil.
[α] D 20 : +13.6 (c 0.5, CHCl 3 ). 1 H NMR: Table 1 . [α] D 20 : -20 (c 0.5, CHCl 3 ). MP: 150°C 1 H and 13 C NMR data similar to those described [8] . [α] D 20 : -22.6 (c 0.5, CHCl 3 ). MP: 88°C 1 H and 13 C NMR data similar to those described [9, 10] .
19-Acetoxy
